The aim of this study was to elucidate the patterns of calorie support during the immediate postoperative period following a gastrectomy in gastric cancer patients. Materials and Methods: The clinicopathologic characteristics and nutritional parameters, including the actual infused amount of calories during the immediate postoperative period, were retrospectively collected and analyzed, This was data from a total 1,390 cases out of 1,404 patients who underwent curative gastrectomy at Results: The actual infused amount of calories during the immediate postoperative period (the first three days following surgery) was only 41.6% of the recommended average intake of calories, which was significantly lower (759.8±139.4 kcal/day vs 1,825.7±251.6 kcal/day, respectively). The target calories supply per unit body weight was 30 kcal/kg. According to the operative method, the average infused amount of calories was lower in open gastrectomy compared to when utilizing the minimal invasive methods (laparoscopic assisted or robot assisted gastrectomy) (742.11 kcal/day:11.7 kcal/kg vs 792.95 kacl/day:12.8 kcal/kg or 791.43 kcal/day:12.8 kcal/kg, respectively). In regards to the operative type, the average infused amount of calories was higher in subtotal gastrectomy compared to that in total gastrectomy (732.1 kcal/day:12.23 kcal/kg vs 689.5 kcal/day:11.7 kcal/kg, respectively). The female group had a higher calorie supply per unit body weight compared to that of the male group (766.0 kcal/day:13.7 kcal/kg vs 758.9 kcal/day:11.3 kcal/kg, respectively). According to body mass index (BMI), the low BMI group had a lower calorie intake compared to that of the normal or high BMI group (700.2 kcal/day:15.3 kcal/kg vs 761.8 kcal/day:13.6 kcal/kg vs 766.5 kcal/day:11.1 kcal/kg, respectively). The actual infused amount of calorie significantly varied day by day in all the groups (range: 31.52 kcal/day to 1,559.31 kcal/day). Conclusion: The actual calorie intake significantly varied from day-to-day. Moreover, the intake was significantly lower than the average daily recommended amount of calories following a gastrectomy in gastric cancer patients during the immediate postoperative period. (Surg Metab Nutr 2019;10:66-74)
INTRODUCTION
Gastric cancer is the fourth most common malignant disease worldwide and the second most common cause of death from cancer. [1] Despite chemotherapy is pro-longing survival in cases of advanced disease, radical curative gastrectomy has been known as the most effective treatment for curable gastric cancer. [2] Weight loss was reported in 31∼87% of patients at first diagnosis of malignancy, with a weight loss of more than 10% being ob-served in 15% of all patient within a 6 month period prior to diagnosis. [3, 4] Patients with advanced gastric cancer (AGC) were at particular risk from malnutrition, as they were more susceptible to anorexia-cachexia syndrome induced by decreased food intake, hypoalbuminemia, weight loss, muscle tissue wasting, and mechanical obstruction effects of the upper digestive tract (dysphagia, nausea, vomiting), and were also associated with increased morbidity and mortality. [5] [6] [7] [8] [9] There is a high risk of malnutrition after a gastrectomy which may be attributed to inadequate oral consumption, malabsorption, rapid intestinal transit time, and loss of the reservoir function of the stomach. [10, 11] Even following the acute post-operative period, the risk of malnutrition may be associated with a diet based on frequent small meals and limitation of simple carbohydrates in order to prevent dumping syndrome, the decline of appetite resulting in decreased diet intake. [12, 13] Furthermore, post-operative chemotherapy and/or radiotherapy may also contribute to cancer-related malnutrition. [14] [15] [16] Malnutrition was also an independent risk factor for postoperative mortality and morbidity in major gastrointestinal surgery with an increased incidence rate of postoperative complications. [17, 18] Accordingly, it highlights the utmost importance for clinicians to choose an appropriate form of nutritional therapy for patients during recovery following gastric cancer surgery and to promote the rehabilitation of patients. [19, 20] Supplementary parenteral nutrition (SPN), one of nutrition providing method, is to minimize the lack of calories during the period of protein and nutrient supply less than 60% below the target through the per oral or enteral feeding. [21] Each guideline has different guidelines on when to start SPN. SPN starting time is 7∼10 days after hospitalization in American Society of Parenteral and Enteral Nutrition (ASPEN), [22] and it depends on each patient's condition but recommended starting within 7 days after hospitalization in European Society of Parenteral and Enteral Nutrition (ESPEN). [23] In gastrectomized patients, malnutrition could increase the rate of infection, hospital day, and morbidity. [12] Moreover, 10∼30% of weight loss was common after gastrectomy, [3, 4] so it is reasonable to provide calories to gastrectomized patients during immediate post-operative period.
Although there are a number of studies regarding long-term changes to the nutritional status of patients following a gastrectomy, there have been few reports surrounding nutritional support in the immediate postoperative period after undergoing a gastrectomy.
The aim of the study was to elucidate the patterns of calories support during the immediate postoperative period following a gastrectomy in gastric cancer patients. 
MATERIALS AND METHODS

Study population
Nutrition assessment
The nutritional support team (NST) in SMC who used nutritional risk screening (NRS) 2002, assessed the nutrition risk status of patients and recommended daily calorie intake amounts.
The NST checked the nutritional risk factors of all admitted patients and routinely suggested daily-recommended calories. 
Surgical procedure
Postoperative Intravenous (IV) infused calorie analysis
Among the data of daily input/output, non-calorie fluid was excluded and actual the infused amount of calories was calculated using a caloric fluid table ( 
Statistics
All statistical analyses were done using SPSS statistics software version 25.0 (SPSS Inc., Chicago, IL).
A comparison between the groups was done via a t-test, and a significance level of 0.05 was used; reported P-values were 2-tailed.
RESULTS
Patients
Between January 1 2016 and December 31 2016, a total of 1,404 patients who underwent curative gastrectomy were included in the study (Fig. 1 and 1 case as a result of a false negative in the intra-operational frozen biopsy).
Status of intravenous calorie support
The clinicopathologic characteristics of the included patients have been summarized in Table 3 . While the rec- nificantly lower than that of the laparoscopic method (P＜0.001) and the robotic method (P=0.043). There was no significant difference between the laparoscopic method and the robotic method (P=1.00). The average infused amount of calories was lower in open gastrectomy compared to that of the minimal invasive method (Fig. 2) .
According to the operative type, the average amount of calories consumed was 732.1 kcal/day and 12.2±2.8 kcal/kg, in the subtotal gastrectomy group and 689.5 kcal/day and 11.7±2.8 kcal/kg in the total gastrectomy group, respectively. The average infused amount of calories was higher in subtotal gastrectomy than in total gastrectomy (P=0.005) ( Fig. 3 ).
According to gender, the average amount of calories consumed was 758.9 kcal/day and 11.3±2.6 kcal/kg in the male group, and 766.0kcal/day and 13.7±2.6 kcal/kg in the female group, respectively. The female group had a higher calorie supply per unit body weight than the male group (P＜0.001) ( Fig. 4 ).
According to body mass index (BMI), the average amount of calories consumed was 700.2 kcal/day and 15.3±2.4 kcal/kg in the low BMI group (under 18.5 
DISCUSSION
In surgical patients, poor nutritional support was highly associated with major postoperative morbidity, cancer recurrence, re-operations, intensive care unit (ICU) admission, and hospital re-admissions. [24] In spite of predicted significant weight loss after all types of gastrectomy, [25] peri-operative nutrition was a vital but often overlooked aspect of surgical care. [26] Following a gastrectomy, oral intake until recovery of bowel movements is restricted, although the early recovery after surgery (ERAS) program has recently recommended early oral feeding in the immediate postoperative period. [27] There have been a number of reports surrounding parenteral or enteral nutritional support for ICU patients with serious conditions or longterm hospitalized patients with complications. [28] [29] [30] It was, however, very hard to find reports in literature concerned with nutritional support in the immediate postoperative period, especially following a gastrectomy.
It was assumed that the amount of calories supplied in clinical practice during that period or the prescribed calorie amount by critical pathway differed from the recommended calorie intake amount. Thus, it would make an interesting and informative study for clinical practice to investigate the actual calorie amounts utilized for nutritional support in patients after a gastrectomy.
In our study, actual calorie intake significantly varied day-to-day (31.52 kcal/day to 1,559.31 kcal/day), and was much lower than the recommended amount of calories following a gastrectomy for gastric cancer patients during the immediate postoperative period. It was especially interesting that the prescribed calorie amount was much lower than recommended calorie intake, which was only 41.6% per body weight, and 42.3% per day of recommended calorie intake.
This difference between the prescribed calorie amount and the recommended calorie amount can be explained There is no significant difference in the total amount of calories supplied per day between the male and female group. However, the female group was found to have had a higher calories supply per unit body weight compared to that of the male group. It is hard to specifically describe the cause of difference in calorie supply between the male and female group, but it was assumed that the male group had higher body weight than the female group, and more frequently underwent the open method or a total gastrectomy due to more advanced status of disease or a higher positioning of the stomach. It may also be suggested that small amounts of calories may be appropriate in immediate postoperative period after gastric surgery, and that revision may be necessary to the exact amount of calories which should be given in a certain period of time following gastric surgery.
Our study had some limitations. First, there were limited follow up days in the immediate post-operative period (up to three days after surgery), which is a short period to gain significant results. Second, our study only calculated intravenous supplied calories. However, it was very difficult to calculate the calorie intake after the 3rd. In conclusion, the actual calorie intake was significantly variable day-to-day, and was found to have been much lower than the recommended amount of calories which should be given after a gastrectomy for gastric cancer patients during the immediate postoperative period.
